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presented, and approval and entry are respectfully requested. 
Claims 1-20 are pending and under consideration. 

CHANGES TO THE SPECIFICATION: 

The specification has been reviewed in response to this Office Action. Changes have 
been made to the specification only to place it in preferred and better U.S. form for issuance and 
to resolve the Examiner's objections raised in the Office Action. No new matter has been added. 
In addition, the changes made to the specification in the Preliminary Amendment of March 31 , 
1999 have been incorporated. Brackets and underline for these changes are not provided 
because they were previously presented in the Preliminary Amendment, which has been entered 
and considered by the Examiner when presenting the Office Action. 

Furthermore, on page 3 of the Office Action, first full paragraph, the description provided 
on page 6, lines 2-5, of the Specification was objected to. In view of the changes made to the 
specification in the Preliminary Amendment of March 31, 1999, it is respectfully requested that 
the objection be withdrawn. 

REJECTION UNDER 35 U.S.C. § 112: 

In the Office Action, at page 4, claims 1-4 and 18-20 were rejected under 35 U.S.C. § 
112, second paragraph, for the reasons set forth therein. 

The claims have been amended to improve clarity and antecedent support to resolve the 
rejections presented in the Office Action. It is submitted the amendments to the claims do not 
significantly alter the scope of the claims. Accordingly, it is respectfully requested that the 
rejections to the claims be withdrawn. 

REJECTION UNDER 35 U.S.C. S 112: 

In the Office Action, at page 5, claims 1-17 and 19 were rejected under 35 U.S.C. § 112, 
first paragraph, for the reasons set forth therein. This rejection is traversed and reconsideration 
is requested. 

It is the Applicants position that the specification clearly supports the claimed features of 
the present application. For instance, paragraphs [0046] through [0048] describe the selection 
of the analog or digital broadcasting channels and corresponding structure and process. The 
preamble of independent claim 1 , for instance, clearly sets forth "receiving an analog 



5 



p 



Serial No. 09/177,815 

broadcasting signal and a digital broadcasting signal." According to the Office Action, "the claim 
requires selecting and receiving a digital broadcasting channel or an analog broadcasting 
channel, and thus either a digital broadcasting or analog broadcasting signal." Applicants 
respectfully disagree. As recited in independent claim 1, "selecting one of a digital broadcasting 
channel and an analog broadcasting channel. . . receiving the digital broadcasting signal if the 
digital broadcasting channel is selected . . . receiving the analog broadcasting signal if the 
analog broadcasting channel is selected." The digital broadcasting channel or the analog 
broadcasting channels are not selected and received as indicated by the Office Action. Rather, 
one of the channels is selected. Similar arguments apply to the remaining claims. 

Furthermore, referring to page 7 of the Office Action, independent claim 11 has been 
amended to improve clarity of the claim. As recited in independent claim 1 1 , "a digital broadcast 
receiver receives an analog broadcasting signal and a digital broadcasting signal, comprising: a 
controller to determine whether the analog broadcasting signal or the digital broadcasting signal 
is to be displayed, and to generate additional information." It must be kept in mind that both, the 
digital and analog broadcasting signals are received and it is determined which signal is to be 
displayed. Accordingly, the video encoder encodes "a video signal from the digital broadcasting 
signal and the additional information according to the separated synchronous signal." It is 
submitted that the specification adequately describes and supports the claimed features of the 
present invention. Applicants respectfully direct attention, for instance, to the beginning of 
paragraph [0046] of the present application. It is respectfully requested that the rejection be 
withdrawn. 

REJECTION UNDER 35 U.S.C. S 102: 

In the Office Action, at page 9, claim 18 was rejected under 35 U.S.C. § 102 in view of 
U.S. Patent No. 5,638,112 to Bestler et al. (" Bestler "). This rejection is traversed and 
reconsideration is requested. 

According to the Office Action, Bestler teaches "a tuning unit to selectively receive the 
digital or analog broadcasting signal," as recited in independent claim 18. However, Applicants 
respectfully traverse such assertion. It is Applicants position that Bestler fails to teach or 
suggest a unit to select a digital broadcasting signal or an analog broadcasting signal. Rather, 
Bestler generally describes a hybrid STB capable of receiving and processing both analog and 
digital television signals. See column 1 , lines 5-35. Further, Bestler describes an improved 
architecture for a hybrid analog/digital STB and, in particular, an improved architecture which 
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allows for efficient yet flexible integration of the analog and digital processing functions of the 
STB which facilitate cost reductions in the manufacture thereof. 

Nothing in Bestler provides for selectively receiving "the digital or analog broadcasting 
signal," as recited in independent claim 18. Instead, Bestler provides a tuner (14) that is 
selectively operable for tuning said television channels, not for selectively receiving "the digital or 
analog broadcasting signal," as recited in independent claim 18. See Bestler . column 4, lines 
44-45. 

Because Bestler is silent as to providing a unit to "selectively receive the digital or analog 
broadcasting signal," as recited in independent claim 18, Bestler also fails to teach or suggest "a 
processing unit to process the digital or analog broadcasting signal in accordance with the 
selection by said tuning unit," emphasis added, as recited in independent claim 18. 

Furthermore, Bestler describes an output of an IC 38, i.e. a digital YUV component 
output of mixer 64, is applied to one input of a display map normalizer 70. See column 3, lines 
61-67 of Bestler . The composite video signal from analog demodulator 28 is converted to 
corresponding analog YUV component form by a composite video decoder 72. The digital YUV 
output of display map normalizer 70 (representing the television signal received either over the 
analog or digital processing path or a mixture of both) is applied to a D/A converter 76 of a third 
IC 78. See column 4, lines 13-24 of Bestler . The analog YUV component output of converter 76 
is applied to an NTSC composite video encoder 80 of IC 78 which generates a corresponding 
NTSC format analog composite video baseband output signal. This signal is applied to one input 
of a linear mixer 82 of IC 78 which receives at a second input the analog composite video signal 
from demodulator 28. However, nothing in Bestler teaches or suggests "synchronize phases of 
the digital and analog broadcasting signals upon the tuning unit changing selection between the 
digital or analog broadcasting signal," as recited in independent claim 18. Bestler is silent as to 
recognizing that upon the tuning unit changing selection between the digital or analog 
broadcasting signal the phases of the signals are synchronized. Applicants fail to appreciate 
how a person of ordinary skill in the art would arrive to the presently claimed invention based on 
the description provided in Bestler as the reference fails to teach or suggest the selection of 
receiving digital or analog broadcasting signal and the synchronization of phases of the signals. 
In view of the foregoing, Applicants respectfully request that independent claim 18 and related 
dependent claim 19 be allowed. 
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REJECTION UNDER 35 U.S.C. S 103: 

In the Office Action, at page 10, claim 20 was rejected under 35 U.S.C. § 103 in view of 
Bestler . The reasons for the rejection are set forth in the Office Action and therefore not 
repeated. The rejection is traversed and reconsideration is requested. 

Independent claim 20 recites "a tuning unit to selectively receive the digital or analog 
broadcasting signal; a processing unit to process the digital or analog broadcasting signal in 
accordance with the selection by said tuning unit; an additional information processing unit to 
generate additional information corresponding to the digital or analog broadcast signal selected." 
The arguments presented above supporting the patentability of these claimed features in view of 
Bestler are incorporated herein. 

The Office Action correctly recognized that Bestler fails to teach or suggest "a video mix 
unit to selectively output the processed digital broadcasting signal with the additional information 
or the processed analog broadcasting signal with the additional information, wherein the 
additional information corresponding to the digital broadcasting signal and the analog 
broadcasting signal are the same," as recited in independent claim 20. Accordingly the 
Examiner took Official Notice as the aforementioned claimed features being well known in the art 
and that it would have been obvious to incorporate such features into the prior art of record. 

However, it is improper to merely deem something obvious without any 
teaching/suggestion, or the taking of Official Notice. If the U.S. Patent and Trademark Office 
wishes to take Official Notice that the proposed structural and functional modification is 
notoriously well known, it is respectfully requested that supporting evidence be provided or that 
an Affidavit be provided in accordance with the requirements of MPEP 2144.03 and 37 C.F.R. § 
1.104(d)(2). The Federal Circuit has cautioned that an Examiner must show reasons that the 
skilled artisan, confronted with the same problems as the inventor and with no knowledge of the 
claimed invention, would select the elements from the cited prior art references for combination 
in the manner claimed. In re Rouffet , 47 USPQ2d 1453, 1458 (Fed. Cir. 1998). 

No such showing has been made in the present Office Action. On the contrary, the 
Office Action correctly recognized that Bestler fails to teach or suggest "a video mix unit to 
selectively output the processed digital broadcasting signal with the additional information or the 
processed analog broadcasting signal with the additional information, wherein the additional 
information corresponding to the digital broadcasting signal and the analog broadcasting signal 
are the same," as recited in independent claim 20. It is submitted that the reason why no such 
showing was made is because the prior art of record fails to teach, suggest, or otherwise provide 
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the motivation needed to make such a modification. "To support the conclusion that the claimed 
combination is directed to obvious subject matter, either the references must expressly or 
impliedly suggest the claimed combination. It is to be noted that simplicity and hindsight are not 
proper criteria for resolving the issue of obviousness." Ex Parte Clapp . 227 USPQ 972, 973 
(B.P.A.I. 1985). 

In view of the foregoing, Applicants respectfully request that independent claim 20 be 
allowed. 

CONCLUSION: 

In accordance with the foregoing, it is respectfully submitted that all outstanding 
objections and rejections have been overcome and/or rendered moot, and further, that all 
pending claims patentably distinguish over the prior art. Thus, there being no further 
outstanding objections or rejections, the application is submitted as being in condition for 
allowance, which action is earnestly solicited. 

If the Examiner has any remaining issues to be addressed, it is believed that prosecution 
can be expedited by the Examiner contacting the undersigned attorney for a telephone interview 
to discuss resolution of such issues. 

If there are any underpayments or overpayments of fees associated with the filing of this 
Amendment, please charge and/or credit the same to our Deposit Account No. 19-3935. 



Respectfully submitted, 



STAAS & HALSEY LLP 





700 Eleventh Street, NW, Suite 500 
Washington, D.C. 20001 
(202) 434-1500 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
IN THE ABSTRACT: 

A digital broadcasting receiver includes a controller to determine an analog broadcasting 
channel or a digital broadcasting channel selected and to generate a plurality of control signals 
having different information. A digital broadcasting tuner receives the digital broadcasting 
channel and an air tuner receives the analog broadcasting signal, each according to the 
selection of the controller. A synchronous separation unit extracts a synchronous signal from the 
analog broadcasting signal and separates the analog broadcasting signal into an analog audio 
signal and an analog video signal. A video encoder unit encodes an MPEG processed video 
signal and additional information into an encoded analog video signal according to a first one of 
the plurality of control signals and the synchronous signal. An audio selection unit selects and 
transmits a converted MPEG processed analog audio signal and the analog audio signal 
according to a second one of the plurality of control signals. 
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IN THE CLAIMS: 

Please AMEND claims 1, 5, 6, 9-11, 18, and 20. The remaining claims are reprinted, as 
a convenience to the Examiner, as they presently stand before the U.S. Patent and Trademark 
Office. 

1 . (THREE TIMES AMENDED) A method of receiving an analog broadcasting 
signal and a digital broadcasting signal, comprising: 

selecting one of a digital broadcasting channel and an analog broadcasting channel; 

receiving the digital broadcasting signal if the digital broadcasting channel is selected 
and separating the digital broadcasting signal into an MPEG processed video signal and an 
MPEG processed audio signal using MPEG processing; 

receiving the analog broadcasting signal if the analog broadcasting channel is selected, 
extracting a synchronous signal from the received analog broadcasting signal, adjusting the 
extracted synchronous signal to a synchronous signal of the digital broadcasting signal, and 
separating the analog broadcasting signal into an analog broadcasting audio signal and an 
analog broadcasting video signal; 

selectively encoding one of the MPEG processed video signal separated from the digital 
broadcasting signal and predetermined additional information according to the extracted 
synchronous signal; 

selectively transmitting one of the additional information overlapped with the analog 
broadcasting video signal separated from the analog broadcasting signal and the additional 
information overlapped with the MPEG processed video signal separated from the digital 
broadcast signal in accordance with the encoding selected in the encoding of the MPEG 
processed video signal; and 

selectively transmitting one of the MPEG processed audio signal separated from the 
digital broadcasting signal and the analog broadcasting audio signal separated from the analog 
broadcasting signal. 

2. (as TWICE AMENDED) The method of claim 1 , wherein the selective encoding of the 
MPEG processed video signal comprises overlapping and analogizing the MPEG processed 
video signal overlapped with the additional information in response to the selection of the digital 
broadcasting channel and only analogizing the additional information in response to the 
selection of the analog broadcasting channel. 
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3. (as TWICE AMENDED) The method of claim 1 , wherein, the selective transmitting of 
the additional information, comprises selecting and transmitting the MPEG processed video 
signal separated from the digital broadcast signal overlapped with the additional information in 
response to the digital broadcasting channel being selected, and selecting and transmitting the 
analog broadcast video signal separated from the analog broadcasting signal overlapped with 
the additional information in response to the analog broadcasting channel being selected. 

4. (as TWICE AMENDED) The method of claim 1 , wherein the selective transmitting of 
the additional information comprises mapping and transmitting information of the additional 
information which does not include a transparency with the analog broadcast video signal in 
response to the analog broadcasting channel being selected. 

5. (TWICE AMENDED) A digital broadcasting receiver which MPEG processes a digital 
video signal and a digital audio signal from a received carrier signal as an MPEG processed 
video signal and an MPEG processed audio signal and receives and transmits an analog 
broadcasting signal to a television receiver, comprising: 

a controller to determine whether an analog broadcasting channel or a digital 
broadcasting channel is selected, [and] to generate a plurality of control signals having 
respectively different information, and to receive the analog or digital broadcasting [channel] 
signal according to the selection; 

a digital broadcasting tuner to receive the digital broadcasting channel according to the 
selection of the controller; 

an air tuner to receive the analog broadcasting signal according to the selection of the 
controller; 

a synchronous separation unit to extract a synchronous signal from the analog 
broadcasting signal received from said air tuner and to separate the analog broadcasting signal 
into an analog audio signal and an analog video signal; 

an additional information process unit to generate additional information according to a 
first [one] control signal of the plurality of control signals from said controller; 

a video encoder unit to encode the MPEG processed video signal and the additional 
information into an encoded analog video signal according to a second [one] control signal of the 
plurality of control signals and the synchronous signal; 

a video mix unit to mix the analog video signal from said air tuner and the encoded 
analog video signal, and to transmit the mixed signal; 



12 



Serial No. 09/177,815 

a digital/analog converting unit to convert the MPEG processed [analog] audio signal to 
an MPEG processed analog audio signal; and 

an audio selection unit to select and transmit the [converted] MPEG processed analog 
audio signal and the analog audio signal from said air tuner according to a third [one] control 
signal of the plurality of control signals. 

6. (TWICE AMENDED) The digital broadcasting receiver of claim 5, further comprising: 
a luminance/color separation unit to separate the mixed signal transmitted by the video 

mix unit into a luminance signal and a color signal, and transmit the separated mixed signal. 

7. (AS ONCE AMENDED) The digital broadcasting receiver of claim 5, wherein said 
video mix unit overlaps the additional information of said video encoder unit onto the analog 
video signal from said air tuner and transmits the overlapped analog video signal. 

8. (AS ONCE AMENDED) The digital broadcasting receiver of claim 5, further 
comprising: 

a luminance/color separation unit to separate the analog broadcasting signal from said 
air tuner into a luminance signal and a color signal; and 

a switching unit to detect and change the separated luminance signal and color signal to 
a continuous signal, and to transmit the continuous signal. 

9. (TWICE AMENDED) The digital broadcasting receiver of claim 5, wherein said video 
mix unit includes a switcher which maps the additional information other than a transparency 
between the encoded MPEG processed [analog] video signal from said video encoder unit and 
the analog video signal from said air tuner, and outputs the mapped additional information. 

10. (TWICE AMENDED) The digital broadcasting receiver of claim 7, wherein said video 
mix unit includes a switcher which maps the additional information other than a transparency 
between the encoded MPEG processed [analog] video signal from said video encoder unit and 
the analog video signal from said air tuner, and outputs the mapped additional information. 

11. (ONCE AMENDED) A digital broadcast receiver receives an analog broadcasting 
signal and a digital broadcasting signal , comprising: 

a controller to determine whether [an] the analog broadcasting signal or [a] the digital 



13 



Serial No. 09/177,815 

broadcasting signal is to be displayed, and to generate additional information; 

a synchronous separation unit to separate the analog broadcasting signal into a 
synchronous signal, an analog video signal, and an analog audio signal; 

a video encoder to encode a video signal from the digital broadcasting signal and the 
additional information according to the separated synchronous signal; and 

a video mix unit to overlap the additional information with the analog video signal from 
the synchronous separation unit in response to the analog broadcasting signal being displayed, 
and to select the video signal from the digital broadcasting signal and the additional information 
in response to the digital broadcasting signal being displayed, to transmit an image signal. 

12. (UNAMENDED) The digital broadcast receiver of claim 11, further comprising: 

a digital/analog converter to convert an audio signal from the digital broadcasting signal 
to an analog audio signal; and 

an audio selection unit to selectively transmit the converted analog audio signal from the 
digital/analog converter or the analog audio signal from the synchronous separation unit. 

13. (AS ONCE AMENDED) The digital broadcast receiver of claim 11, further comprising 
a second luminance/color separation unit to separate the image signal transmitted from the 
video mix unit into a second luminance signal and a second color signal. 

14. (UNAMENDED) The digital broadcast receiver of claim 11, further comprising: 
a luminance/color separation unit to separate the analog broadcasting signal into a 

luminance signal and a color signal; and 

a switching unit to change the luminance signal and the color signal from the 
luminance/color separation unit to a continuous signal. 

15. (UNAMENDED) The digital broadcast receiver of claim 11, further comprising an 
additional information processing unit to generate the additional information. 

16. (UNAMENDED) The digital broadcast receiver of claim 11, wherein information from 
the additional information does not include a transparency and the video mix unit maps the 
information with the analog video signal of the analog broadcasting signal in response to the 
analog broadcasting signal being selected. 
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17. (as ONCE AMENDED) The digital broadcast receiver of claim 13, further comprising: 
a first luminance/color separation unit to separate the analog broadcasting signal into a 

first luminance signal and a first color signal; and 

a switching unit to change the first luminance signal and the first color signal to a 
continuous signal. 

18. (ONCE AMENDED) A broadcasting receiver which receives a digital broadcasting 
signal and an analog broadcasting signal, comprising: 

a tuning unit to selectively receive the digital [and] or analog broadcasting signalfs]; and 
a processing unit to process the digital [and] or analog broadcasting signal[s] in 
accordance with the selection by said tuning unit, and to synchronize phases of the digital and 
analog broadcasting signals upon the tuning unit changing selection between the digital [and] or 
analog broadcasting signal[s]. 

19. (UNAMENDED) The broadcasting receiver as claimed in claim 18, wherein said 
processing unit comprises: 

a synchronous separation unit to separate a first synchronous signal from the analog 
broadcasting signal and to adjust the phase thereof to match the phase of a synchronizing signal 
of the digital broadcasting signal. 

20. (ONCE AMENDED) A broadcasting receiver for a display receiver and which 
receives a digital broadcasting signal and an analog broadcasting signal, comprising: 

a tuning unit to selectively receive the digital [and] or analog broadcasting signal[s]; [and] 

a processing unit to process the digital [and] or analog broadcasting signal[s] in 
accordance with the selection by said tuning unit[, and including]; 

an additional information processing unit to generate additional information 
corresponding to the digital [and] or analog broadcast signal[s, and] selected: and 

a video mix unit to selectively output the processed digital broadcasting signal with the 
additional information [and] or the processed analog broadcasting signal with the additional 
information, wherein the additional information corresponding to the digital broadcasting signal 
and the analog broadcasting signal are the same. 
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MARKED-UP SUBSTITUTE SPECIFICATION 



1363.1004 



TITLE OF THE INVENTION 



A DIGITAL BROADCASTING RECEIVER FOR RECEIVING ANALOG 



BROADCASTING AND A METHOD THEREOF 



CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. 54345/1997, filed October 
23, 1997, in the Korean Patent Office, the disclosure of which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to a digital broadcasting receiver for receiving analog 
broadcasting and a method thereof, and more particularly, relates to a digital broadcasting 
receiver for receiving analog broadcasting and a method thereof by selectively receiving analog 
broadcasting or digital broadcasting, according to a selection of a user in a digital satellite 
broadcasting receiver or a digital cable broadcasting receiver using a digital transmission 
system such as a high definition television. 

2. Description of the Related Art 

[0003] Nowadays, a data (information) transmission system is being changed from an 
analog type to a digital type due to technical improvements of information media. 

[0004] In order, to meet the requirement for transmitting an utmost amount of information 
within the same time, the data is compressed and transmitted using a data compressing rule, 
such as an MPEG. 

[0005] The International Standard Organization (ISO) standardizes the MPEG as a 
standardized coding (compressing) system, related to a digital motion picture coding system, an 
acoustic coding system and a multiplexing and separating system, for communication, 
broadcasting, media for storing data, and computer fields. 



[0006] The MPEG compresses an audio visual such as an acoustic signal, a motion picture, 
and a still image at a high rate and transmits the same. The advantages of using the MPEG 
are provided hereinafter. For example, it is possible to obtain a multi-channeling and high- 
definition transmission effect in the broadcasting. An occupied amount of the media for storing 
data can be reduced. Multimedia information can be stored in a low-priced storing medium. 
And, multimedia communication is cheaply executed in the multimedia communication field. 
Accordingly, MPEG has become a core technology in the recent multimedia era. 

[0007] In the mean time, generally, a television receiver is standardized for processing an 
analog broadcasting signal. For receiving a digital broadcasting signal in an analog-type 
television receiver, according to spreading a satellite broadcasting system and other digital 
broadcasting systems, a digital broadcasting receiver, that is an additional converting 
apparatus, called a 'Digital Set Top Box 1 , for converting the compressed and transmitted digital 
broadcasting signal, according to the MPEG rule, in the analog broadcasting signal is required. 

[0008] The digital broadcasting receiver converts the digital-type video signal from a program 
supplier or a service supplier, that is, each broadcasting station such as a satellite broadcasting 
station and a cable broadcasting station such as a cable television broadcasting station, into the 
analog-type video signal. That is, the digital broadcasting receiver can convert the digital 
broadcasting system into the broadcasting system for processing the signal in the general 
television receiver. Recently, the digital broadcasting receivers are widely utilized according to 
the desire of the user to view the digital-type broadcasting signal. 

[0009] Accordingly, as is well known, after converting programs from the analog signal into 
the digital signal, each broadcasting station or cable broadcasting station supplies the 
programs. For transmitting a large amount of information, the converted data is compressed by 
a predetermined compression rule and transmitted to a viewer via a communication network. 

[0010] The digital broadcasting receiver receives the transmitted digital data and displays the 
analog signal on a monitor after converting the digital data into the analog signal at the viewer's 
side. 
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[0011] As mentioned above, FIG. 1 is an apparatus for processing the digital signal, which is 
compressed and transmitted by each broadcasting station or cable broadcasting station, to the 
analog signal and displaying the analog signal. 

[0012] The apparatus shown in FIG. 1 will be described hereinafter as an example of a 
conventional digital broadcasting receiver. 

[0013] As shown in FIG. 1, the digital broadcasting receiver includes: a digital broadcasting 
tuner 101, which tunes a compressed hybrid carrier signal [including both an analog signal and 
a digital signal], which is transmitted from the broadcasting station or the cable broadcasting 
station and input via an input terminal 100, to a frequency of a relevant channel and changes an 
amplitude of the tuned carrier signal in proportion to a size of a phase shift modulation signal; a 
diplexer 102 for eliminating a mutual interference between the video signal and the audio signal 
of the tuned carrier signal tuned by the digital broadcasting tuner 101; a filter unit 103 for 
extracting a digital signal band by filtering the tune carrier signal, obtained from the diplexer 
102; an analog to digital (A/D) converting unit 104 for converting the analog signal from the 
tuned carrier signal into the digital signal of the tuned carrier signal and outputting the same; a 
demodulation unit 105 for restoring digital data, obtained from the A/D converting unit 104, to 
initial data; an automatic error correcting unit 106 for correcting the error generated from the 
interference between adjacent channels, which corrects a carrier data format, demodulated and 
input by the demodulation unit 105, based on residue information, and outputs the same by a 
packet unit; an MPEG process unit 107 which MPEG processes the video data and the audio 
data, which are input after the error is corrected, stores the same in a memory unit 109, and 
additionally, converts the same to an initial composite video signal CPSV and an audio signal 
ADS and respectively outputs the composite video signal CPSV and the audio signal ADS to a 
video output terminal 111 and an audio output terminal 112; and a high frequency modulation 
unit 108, for modulating the digital composite video signal CPSV and the audio signal ADS, 
which are restored by the MPEG process unit 107, to the high frequency signal and supplies 
the high frequency signal to a television receiver via an output terminal 110. 

[0014] In the conventional digital broadcasting receiver having the above-mentioned 
structure, when the compressively hybridized digital video signal and the audio signal, which are 
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related to the program from the broadcasting station or the cable broadcasting station, are input 
as a carrier signal via the input terminal 100, the digital broadcasting tuner 101 tunes the input 
and compressed hybrid carrier signal via the input terminal 100 to the frequency of a relevant 
channel and changes the amplitude of the tuned carrier signal in proportion to the size of the 
phase shift modulation signal. 

[0015] The diplexer 102 receives the amplitude-changed carrier signal via the digital 
broadcasting tuner 101. The diplexer 102 eliminates the mutual interference between the video 
signal and the audio signal, among the tuned carrier signals via the digital broadcasting tuner 
101, and supplies the interference-eliminated signals to the filter unit 103. 

[0016] In the mean time, the filter unit 103 filters out the input carrier signal from the diplexer 
102 and detects only a digital signal band, that is a band from 450 MHz to 700 MHz. The 
carrier signal having an analog characteristic, detected via the filter unit 103, is converted into a 
digital signal via the analog/digital converting unit 104 and is supplied to the demodulation unit 
105. The carrier data, restored by the demodulation unit 105, of which an error, generated by 
the interference between the adjacent channels, is corrected by the automatic error correcting 
unit 106, and supplied to the MPEG process unit 107 as initial audio and video packet data. 

[0017] Accordingly, the MPEG process unit 107 stores the video data and the audio data, 
which are input from the automatic error correcting unit 106, to the memory unit 109, MPEG 
processes the initial composite video signal CPSV and the audio signal ADS, respectively 
outputs the composite video signal CPSV and the audio signal ADS via the video output 
terminal 111 and the audio output terminal 112 and supplies the composite video signal CPSV 
and the audio signal ADS to the high frequency modulation unit 108. 

[0018] The high frequency modulation unit 108 modulates the composite video signal CPSV 
and the audio signal ADS, which are MPEG processed, and supplies the same to the television 
receiver via the output terminal 110. Accordingly, the viewer can see the digital broadcasting 
via a color cathode ray tube. The composite video signal and the audio signal, which are 
respectively output to the video output terminal 111 and the audio output terminal 112, are 
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supplied to a digital video disk player or a digital video cassette recorder and stored in a 
magnetic recording medium. 

[0019] But, as is well known, when the received broadcasting signal and the received cable 
broadcasting signal are the digital broadcasting signal, the above-mentioned conventional 
digital broadcasting receiver receives the broadcasting signal and displays the same on the 
television receiver. When the received broadcasting signal is an air broadcasting signal or the 
analog cable broadcasting, the digital broadcasting receiver cannot receive the analog signal 
directly. 

[0020] Accordingly, the conventional digital broadcasting receiver cannot receive the analog 
signal, which is transmitted from the air broadcasting or the cable broadcasting. Consequently, 
it is a problem to receive the analog broadcasting signal via the digital broadcasting receiver. 

[0021] Accordingly, a digital broadcasting receiver, which can receive both the analog/digital 
broadcasting, with respect to the air broadcasting or the analog cable broadcasting and having 
a higher quality than that of the conventional digital broadcasting receiver, is required. 

SUMMARY OF THE INVENTION 

[0022] Therefore, it is an object of the present invention to provide a method and apparatus 
for receiving an analog broadcasting using a digital broadcasting receiver selectively receiving 
analog broadcasting and digital broadcasting and displaying the same on a screen by using the 
one digital broadcasting receiver. 

[0023] It is another object of the present invention to provide an additional information screen 
with respect to the same in receiving the digital broadcasting, in a case that the analog 
broadcasting is received. 

[0024] It is still another object of the present invention to prevent [that] poor results when 
alternating between viewing a digital broadcast an analog broadcast. 
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[0025] It is a further object of the present invention to provide an apparatus which 
corresponds to a product that requires as outputs a composite video signal, a luminance/color 
and a high frequency modulation. 

[0026] Additional objects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0027] According to one aspect of the present invention, the digital broadcasting receiver 
extracts a digital band from a carrier signal, tuned by a digital broadcasting tuner, passes 
through the extracted digital band via a quadrature phase shift demodulation unit, a forward 
direction error correcting unit and a reverse multiplexing unit, restores video data and audio 
data by an MPEG audio/video process unit and outputs the same. The digital broadcasting 
receiver for receiving analog broadcasting includes a controller, which generates more than two 
control signals having respectively different information, to receive analog or digital 
broadcasting, according to a selection of an analog broadcasting channel or a digital 
broadcasting channel; a digital broadcasting turner to receive the analog or digital broadcasting 
channel according to the selection; an air tuner for receiving the analog broadcasting signal 
according to the selection of the controller; a synchronous separation unit for extracting a 
synchronous signal from the analog broadcasting signal, received from the air tuner; an 
additional information process unit for generating additional information according to a first one 
of the control signals of the controller; a video encoder unit, which encodes, according to a 
second one of the control signals generated from the controller and the synchronous signal, a 
video signal and the additional information into an encoded analog video signal; a video mix unit 
for mixing the analog video signal from the air tuner and the encoded analog signal and 
transmitting the mixed signal; a digital/analog converting unit for converting the audio signal, 
which is obtained from the MPEG audio/video process unit, to an audio analog signal; and an 
audio selection unit for selecting and transmitting the converted audio signal and the audio 
signal which is obtained from the air tuner according to a third one of the control signals of the 
controller. 
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[0028] Preferably, the digital broadcasting receiver for receiving the analog broadcasting 
further includes a luminance/color separation unit for separating the mixed signal transmitted by 
the video mix unit into a luminance signal and a color signal and transmitting the separated 
mixed signal. 

[0029] Preferably, the video mix unit overlaps the additional information, of the video encoder 
unit, with the analog video signal, received from the air tuner, and transmits the overlapped 
analog video signal. 

[0030] The digital broadcasting receiver for receiving the analog broadcasting may further 
include a luminance/color separation unit for separating the analog video signal which is 
received from a air tuner into a luminance signal and a color signal; and a switching unit to 
detect and change the separated luminance signal to a continuous signal, and transmit the 
continuous signal and the color signal. 

[0031] Moreover, selectively, the video mix unit includes a switcher, wherein the switcher 
maps the additional information other than a transparency between the encoded MPEG 
processed analog signal, obtained from the video encoder unit, and the analog video signal, 
received from the air tuner, and outputs the mapped additional information. 

[0032] According to another aspect of the present invention, a method of receiving an analog 
broadcasting signal and a digital broadcasting signal using a digital broadcasting receiver 
comprises the steps of selecting one of a digital broadcasting channel and an analog 
broadcasting channel using a digital broadcasting tuner and an air tuner; tuning the air tuner, 
receiving the analog broadcasting signal of the corresponding analog broadcasting channel and 
extracting the synchronous signal from the received analog broadcasting signal, in the case 
that the selected broadcasting channel is the analog broadcasting channel; tuning the digital 
broadcasting tuner, receiving the digital broadcasting signal of the corresponding digital 
broadcasting channel via the digital broadcasting tuner and separating the digital broadcasting 
signal to an MPEG processed video signal and an MPEG processed audio signal using MPEG 
processing, in the case that the selected broadcasting channel is the digital broadcasting 
channel; selectively encoding the MPEG processed video signal and predetermined additional 
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information, according to the extracted synchronous signal; selectively transmitting the 
additional information overlapped within the video signal separated from the analog 
broadcasting signal, and the video signal additional information overlapped with the MPEG 
processed separated from the digital broadcast signal in accordance with the MPEG processed 
separated from the digital broadcast signal in accordance with the encoding selected in the 
encoding step and selectively transmitting the MPEG processed audio signal separated from 
the digital broadcast signal and the analog broadcasting audio signal separated from the analog 
broadcasting signal. 

[0033] Preferably, when the selected channel is the digital broadcasting channel in the 
selective encoding step, the additional information is overlapped with the MPEG processed 
video signal and encoded. In the mean time, when the selected channel is the analog 
broadcasting channel, the additional information is encoded. 

[0034] Also, preferably, when the selected channel is the digital broadcasting channel in the 
selective transmitting step, the MPEG processed video signal and the additional information, 
which are overlapped, are selected and transmitted. In the mean time, when the selected 
channel is the analog broadcasting channel, the additional information is overlapped with the 
analog broadcast video signal separated from the analog broadcasting signal and transmitted. 

[0035] Moreover, preferably, when the selected channel is the analog broadcasting channel 
in the transmitting step, information of the additional information which does not include a 
transparency is mapped onto the analog broadcast video signal and transmitted. 

[0036] In this manner, by receiving the analog broadcasting signal and the digital 
broadcasting signal via one digital broadcasting receiver, the user can see one of the analog 
and digital broadcasting signals on the screen of the television receiver, selectively, and the 
additional information received with the analog broadcasting signal, that is the same as with 
receiving the digital broadcasting signal. 
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[0037] Consequently, by receiving the analog broadcasting signal and the digital 
broadcasting signal via one broadcasting receiver, the present invention provides convenience 
in use and compatibility with the television receiver. 

[0038] It is possible for the present invention to have a plurality of preferred embodiments 
and the most preferred embodiment of the present invention will be described hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] A more complete appreciation of the present invention, and may of the attendant 
advantages thereof, will become readily apparent as the same becomes better understood by 
reference to the following detailed description when considered in conjunction with the 
accompanying drawings in which like reference symbols indicate the same or similar 
components, wherein: 

FIG. 1 is a block diagram of a conventional digital broadcasting receiver; and 

FIG. 2 is a block diagram of a digital broadcasting receiver for receiving an analog 
broadcasting, according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0040] Reference will now made in detail to the present preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 

[0041] The preferred embodiment of a digital broadcasting receiver for receiving an analog 
broadcasting will be more clearly understood through the attached drawings. 

[0042] In the following description, when the detailed description related to disclosed function 
and structure is unnecessarily obvious to the substance of the present invention, the detailed 
description will be emitted. 
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[0043] Moreover, the present invention can be applicable to various apparatuses for 
receiving the digital broadcasting, such as a high definition television receiver, a high definition 
video cassette recorder having a tuner, etc. 

[0044] Accordingly, FIG. 2 is a block diagram of a digital broadcasting receiver for receiving 
both an analog broadcasting and a digital broadcasting and displaying the same on a screen. 
As a result, the screen is not a digital broadcasting receiver for only receiving the digital 
broadcasting. 

[0045] Moreover, in the following description, receipt of the analog broadcasting by the digital 
broadcasting receiver will be considered. 

[0046] According to a preferred embodiment, a digital broadcasting receiver for receiving 
digital/analog broadcasting includes a control ler^219 which determines whether an analog or 
digital broadcasting channel is selected, by a remote controller or a set-mounted channel key, 
and generates corresponding first through eighth control signals; a tuning unit 200 receives the 
digital broadcasting^channel via a digital broadcasting tuner 200a, according to [the] a second 
control signal CS2^and receives the analog broadcasting channel via the air tuner 200b, 
according to the second control signal CS2; and an analog/digital converting unit 201 converts 
a modulated and received carrier signal into a digital signal, wherein the carrier signal is 
modulated in a quadrature phase shift keying manner via the digital broadcasting tuner 200a. 

[0047] The digital broadcasting receiver further comprises a quadrature phase shift 
demodulation unit 202 which restores the converted and input digital broadcasting signal to 
initial data according to [the] a first control signal CS1 of the controller 219; a forward direction 
error correcting unit 203, which corrects a carrier data format based on residue information, 
wherein the carrier data is demodulated and input from the quadrature phase shift 
demodulation unit 202 according to the first control signal CS1 which is generated by the 
controller 219, in order to correct a bit error, generated from an interference between adjacent 
channels and outputs the same as a packet unit; a reverse multiplexing unit 204 which reverse 
multiplexes the error-corrected and input carrier data format to video data and audio data, 
according to [the] a third control signal CS3; an MPEG audio/video process unit 206 which 
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respectively MPEG processes the video data and the audio data, which are reverse multiplexed 
and input, according to [the] a fourth control signal CS4 of the controller 219, and determines 
whether to output the video data and audio data, which are respectively MPEG processed; and 
an additional information process unit 205 which determines whether to generate additional 
information, according to the fourth signal CS4 of the controller 219. 

[0048] The digital broadcasting receiver also includes a synchronous separation unit 207 
which separates the synchronous signal from the analog broadcasting signal of the 
corresponding analog broadcasting channel, which channel is tuned by the air tuner 200b of the 
tuning unit 200, and outputs the same; a video encoder unit 208 which encodes the video data, 
output by the MPEG audio/video process unit 206, and the additional information input from the 
additional information process unit 205, according to a fifth control signal CSS of the controller 
219 and the synchronous signal, separated by and input from the synchronous separation unit 
207, and transmits the same via an image output terminal 218; a video mix unit 209 which 
overlaps the additional information, encoded and input by [the] a sixth control signal CS6, with 
the analog video signal, tuned and input from the air tuner 200b, and outputs a composite 
image signal via an image output terminal 216 when the analog broadcasting channel is 
selected. The video mix unit 209 selects the video signal and the additional information, 
encoded and input according to the sixth control signal CS6, and transmits to the television 
receiver via the image output terminal 216 when the digital broadcasting channel is selected; a 
digital/analog converting unit 210 which converts the audio signal, input from the MPEG 
audio/video process unit 206, to the analog signal and outputs the same; an audio selection unit 
211 which selects the converted analog audio signal and the audio signal, tuned and input by 
the air tuner 200b, according to [the] a seventh control signal CS7, and transmits the same to 
the television receiver. 

[0049] Moreover, if the outputting of a luminance/color (Y/C) signal in addition to the 
outputting of the composite image signal is necessary, the basic digital/analog broadcasting 
receiver further includes: a second luminance/color separation unit 215 which separates the 
composite image signal, with respect to the digital broadcasting and the analog broadcasting, 
input from the video mix unit 209, into a luminance Y signal and a color C signal, and transmits 
the same; a first luminance/color separation unit 212 which separates the analog composite 
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image signal which is tuned and input by the air tuner 200b into the luminance Y signal and the 
color C signal; and first and second switching units 213 and 214 which change the separated 
and input luminance Y signal and the color C signal to a continuous signal, according to [the] an 
eighth control signal CS8, and transmitting the same. 

[0050] The digital broadcasting receiver for receiving the analog broadcasting in the above- 
mentioned manner selectively receives analog broadcasting signal and the digital broadcasting 
via signal an air antenna cable or a parabolic antenna in accordance with the above-mentioned 
operation. 

[0051] First, when the user turns on the digital broadcasting receiver and the television 
receiver, the controller 219 of the digital broadcasting receiver generates the fourth control 
signal CS4, controls the additional information process unit 205 and generates graphic data 
with respect to the additional information. 

[0052] The graphic data, generated from the additional information process unit 205, is 
transmitted as the luminance/color (Y/C) signal via the video encoder unit 208 and the image 
output terminal 218 and simultaneously, transmitted to the television receiver via the video mix 
unit 209 and the image output terminal 216, which will be described later, and displayed on a 
display screen. 

[0053] Thus, when the user selects the digital broadcasting channel from the graphic data of 
the display screen using a remote controller 219 or a key on the television set, the controller 
219 generates the control signals CS1 through CS3 and CS5 through CS7. 

[0054] The second control signal CS2, generated from the controller 219, controls the digital 
broadcasting tuner 200a of the tuning unit 200 which receives the digital broadcasting signal of 
the corresponding digital broadcasting channel via the parabolic antenna. 

[0055] The analog broadcasting signal of the carrier signal, which is quadrature phase shift 
key modulated and received via the digital broadcasting tuner 200a, is digitalized via the 
analog/digital converting unit 201 and input to the quadrature phase shift demodulation unit 
202. 
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[0056] The quadrature phase shift demodulation unit 202 demodulates the converted and 
input digital broadcasting signal to the initial data according to the first control signal CS1, 
generated from the controller 219. 

[0057] The carrier data (initial data), restored by the quadrature phase shift demodulation 
unit 202, is input into the reverse multiplexing unit 204 after the forward direction error 
correcting unit 203 corrects the error which is generated by the interference between the 
adjacent channels according to the first control signal CS1 of the controller 219. 

[0058] The reverse multiplexing unit 204 reverse multiplexes the multiplexed and input 
carrier data to the video data and the audio data according to the third control signal CS3, 
generated by the controller 219, and supplies the same to the MPEG audio/video process unit 
206. 

[0059] The MPEG audio/video process unit 206 respectively MPEG processes the video 
data and the audio data, which are reverse multiplexed and input, according to the fourth 
control signal CS4 of the controller 219 and respectively supplies the MPEG audio data to the 
digital/analog converting unit 210 and the MPEG video data to the video encoder unit 208. 

[0060] Then, the additional information process unit 205 supplies the additional information 
to the video encoder unit 208 according to the fourth control signal CS4 of the controller 219. 

[0061] Accordingly, the video encoder unit 208 analogizes the MPEG video data and the 
additional information, which are input from the MPEG audio/video process unit 206, according 
to the fifth control signal CSS, transmits the same via the image output terminal 218 and 
simultaneously, supplies the same to the video mix unit 209. 

[0062] The video mix unit 209 mixes the analogized composite image signal and the 
additional information, which are encoded and input by the sixth control signal CS6 of the 
controller 219, and supplies the same to the television receiver via the image output terminal 
216. Moreover, the digital/analog converting unit 210 analogizes the MPEG audio data, which 
is input by the MPEG audio/video process unit 206, and supplies the same to the audio 
selection unit 211. 
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[0063] The audio selection unit 211 selects the audio signal with respect to the analogized 
and input digital broadcasting according to the seventh control signal CS7 of the controller 219 
and supplies the same to the television receiver via the audio output terminal 217. Accordingly, 
the user can view the digital broadcasting which displays the additional information via the color 
cathode ray tube. 

[0064] In the mean time, in the above-mentioned manner, in receiving the analog 
broadcasting via the digital broadcasting receiver for receiving the digital broadcasting, when 
the analog broadcasting channel number in the image graphic data of the television receiver is 
selected by using the remote controller 219 or the key on the television receiver set, the second 
or the fourth through the seventh control signals CS2, CS4, CSS, CS6 and CS7, which have a 
different information value with respect to the receiving of the digital broadcasting, are 
generated. 

[0065] Then, the second control signal CS2, generated from the controller 219, controls the 
air tuner 200b of the tuning unit 200 and selects the corresponding analog broadcasting 
channel. 

[0066] The analog broadcasting signal of the selected channel, that is the output composite 
image signal from the air tuner 200b, is separated into the synchronous signal by the 
synchronous separation unit 207 and input into the video encoder unit 208, and also separated 
into the video signal and the audio signal. The separated video signal is input into the video mix 
unit 209 and the separated audio signal is input into the audio selection unit 211, respectively. 

[0067] In changing from the digital broadcasting to the analog broadcasting, by adjusting the 
phase between the synchronous signal, separated in the synchronous separation unit 207 and 
the synchronous signal according to the MPEG screen, that is the synchronous signal 
according to the video data screen of the channel in receiving the digital broadcasting, the 
jittering of the screen during changing the broadcasting is prevented. In other words, the 
synchronous signal from the composite image signal in the synchronous separation unit 207 is 
separated and the phase is adjusted to the digital broadcasting. 
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[0068] In changing from the digital broadcasting to the analog broadcasting, the MPEG 
audio data and the MPEG video data, prior to being processed by the MPEG audio/video 
process unit 206, are intercepted using the fourth control signal CS 4 of the controller 219 and 
only the additional information from the additional information process unit 205 is continuously 
supplied to the video encoder unit 208. 

[0069] Accordingly, according to the fifth control signal CS5, the video encoder unit 208 
analogizes the graphic data with respect to the additional information to the luminance Y signal 
and the color C signal, transmits the same via the image output terminal 218 and 
simultaneously supplies the same to the video mix unit 209. 

[0070] Then, the video mix unit 209 overlaps the luminance/color signal, with respect to the 
encoded and input additional information from the video encoder unit 208, with the analog video 
signal which is tuned by the air tuner 200b, according to the sixth control signal CS6 of the 
controller 219, and outputs the composite image signal to the television receiver via the image 
output terminal 216. 

[0071] Selectively, it is possible to map the information except for the transparency and so 
on, by using a video switching unit instead of using the video mix unit 209, onto the analog 
video signal and to supply the same to the television receiver. 

[0072] Consequently, according to the seventh control signal CS7 of the controller 219, the 
audio selection unit 211 selects the analog audio signal which is tuned by the air tuner, and 
transmits the same to the television receiver via the audio output terminal 217. Accordingly, the 
MPEG screen, which has been receiving the digital broadcasting, is changed to the analog 
broadcasting screen. However, the additional information, such as on screen display 
information, is maintained without change. 

[0073] In changing from receiving the analog broadcasting to receiving the digital 
broadcasting again, as mentioned in the foregoing, the analog broadcasting screen is changed 
to the MPEG screen of the digital broadcasting after synchronizing both phases. 
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[0074] And, selectively, to output the luminance Y signal and the color C signal in addition to 
the composite image signal, the first and the second luminance/color separation units 212 and 
215 and the first and the second switching units 213 and 214 are additionally required, as 
shown in FIG. 2. And, the eighth control signal CS8 from the controller 219 is also required. 

[0075] In other words, the second luminance/color separation unit 215 separates the 
luminance Y signal and the color C signal from the composite image signal with respect to the 
digital broadcasting or the analog broadcasting, which is mixed with the additional information 
and input by the video mix unit 209, and supplies the same to the television receiver. 

[0076] The first luminance/color separation unit 212 separates the composite image signal 
with respect to the pure analog signal, which is input from the air tuner 200b, into the luminance 
signal and the color signal, and supplies the same to the first and the second switching units 
213 and 214. 

[0077] The first and the second switching units 213 and 214 change the luminance signal 
and the color signal, which are separated and input by the first luminance/color separation unit 
212, to the continuous signal by the eighth control signal CS8 of the controller 219 and supply 
the same to the video cassette recorder or the television receiver. 

[0078] In the mean time, in comparison with the prior art, in which the user can view the 
screen by MPEG processing the video signal and the audio signal of the digital broadcasting via 
the MPEG process unit of the digital broadcasting receiver, when the present invention uses the 
air tuner, video mix unit and the first and second switching units for receiving the analog 
broadcasting, the present invention can receive the analog broadcasting of which is transmitted 
by the air broadcasting or the cable broadcasting, in addition to the digital broadcasting. 

[0079] Consequently, according to the present invention, by receiving the analog 
broadcasting and the digital broadcasting using one broadcasting receiver, the digital 
broadcasting receiver can receive the analog broadcasting and the digital broadcasting 
according to the selection of the video mix unit or the video selection unit. And by displaying 
the same additional information with respect to receiving the digital broadcasting which receives 
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the analog broadcasting, the present invention provides convenience in usage and compatibility 
with the television receiver. 

[0080] It is clearly understood through the detailed descriptions that the apparatus for 
receiving the analog broadcasting of the digital broadcasting receiver can receive the air 
broadcasting or the analog cable broadcasting by using one digital broadcasting receiver. Also, 
the digital broadcasting receiver for receiving the analog broadcasting can provide the 
convenience in usage and the compatibility with the television receiver by adapting the basic 
analog tuning function without increasing the cost. 

[0081] As the terms mentioned in the specification are determined based upon the function 
of the present invention, and they can be changed according to an artisan's intention or usual 
practice, the terms should be determined considering the overall contents of the specification of 
the present invention. 

[0082] While there have been illustrated and described what are considered to be preferred 
embodiments of the present invention, it will be understood by those skilled in the art that 
various changes and modifications may be made, and equivalents may be substituted for 
elements thereof without departing from the true scope of the present invention. In addition, 
many modifications may be made to adapt a particular situation to the teaching of the present 
invention without departing from the central scope thereof. Therefore, it is intended that the 
present invention not be limited to the particular embodiment disclosed as the best mode 
contemplated for carrying out the present invention, but that the present invention includes all 
embodiments falling within the scope of the appended claims. 
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